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Description 

Related Applications 

[0001] This application is a continuation in part of U. s 
S. Application Serial No. 08/064.521 filed May 19. 1993. 
which is incorporated herein by reference. 

Field of tlie Invention 

[0002] The present invention relates to detection of 
the presence of toxic contaminants in food. 

Background of the Invention 

[0003] Over the past several years there has been in- 
creasing concern over the safety of our food supply. 
Contamination of food can come from a variety of sourc- 
es and the type of contamination possible Is often de- 
pendent on the food involved. 
[0004] Most animal derived food products, such as 
raw meat, are exposed to the possibility of contamina- 
tion before, during or after processing. Such contamina- 
tion comes from, for example, contact with faecal matter 
at the slaughter house, from handlers of the food prod- 
ucts at any stage of the processing of the food products 
or from toxins, both naturally occurring and man-nf)ade, 
present in the environment where the food was grown 
or processed. In most cases, contamination is minor 
and, if the food is prepared properly, is not a serious 
threat to the consumer. However, while the contamina- 
tion of food is generally low, i.e., few bacteria per gram 
of the food, if the food is not stored under satisfactory 
conditions or stored for long periods of time, contami- 
nants, such as bacteria, grow to become a serious threat 
to the eventual consumer of the products. Even if the 
food products reach the market in an acceptable condi- 
tion, subsequent treatment by the consumer may lead 
to the development of serious contamination of the food. 
[0005] A number of incidents and factors have lead to 
the growing concern over the food supply. These in- 
clude: 

raw chicken and egg products have been found to 
be contaminated with Salmonella and inadequate 
cooking of such products has led to serious illness 
or death of persons who have consumed the con- 
taminated products; 

inadequately pasteurized milk products have been 
found to be contaminated with Listeria which has 
lead to serious illness or death of consumers of the 
products; 

a highly toxic strain of £ co// has lead to the death 
of several people who consumed prepared beef 
products which had been inadequately cooked; 
a number of toxins are known, such as ciguatoxins, 
which contaminate fish. These toxins are not inac- 
tivated or destroyed by cooking and so their pres- 



ence in fish is a threat to any consumer of the prod- 
uct; 

shell fish, such as oysters, concentrate any contam- 
inants present in the water in which they grow and, 
since they are frequently eaten raw. pose a threat 
to the health of consumers; and 
fish is Increasingly eaten raw which adds to the pos- 
sibility of increased outbreak of illness from water 
borne contaminants. 

[0006] The only means the consumer has of deter- 
mining if the food they purchase is contaminated is by 
visual Inspectbn and by smell. These are usually Inad- 
equate to detect contamination. 
[0007] US-A-4,285,697 discloses a food spoilage in- 
dicator comprising a liquid crystal disposed in a carrier 
of plastic tape, at least one portion of which is semi-per- 
meable to gases generated in food spoilage. US-A- 
4,746,616 describes a method for treating consumable 
products, such as foods, drugs or dietary supplements, 
for example drugs enclosed in capsules, to detect con- 
tamination. Acolorimetric indicator, which can react with 
a contaminating substance such as cyanide, is incorpo- 
rated into the consumable product or the packaging for 
the product. When the indicator comes in contact with 
the contaminating substance, a readily detectable col- 
our signal is produced. 

[0008] There is a need for a reliable way to detect If a 
food product purchased by a consumer is fit for con- 
sumption. Any solution to this problem should be rela- 
tively inexpensive and able to detect a number of agents 
capable of causing illness. It should also be simple to 
'read' so that a consumer, who does not have access 
to sophisticated testing equipment or specialised knowl- 
edge, can readily determine if the products they have 
purchased are free from contamination. 
[0009] According to the present invention, there is 
provided a food contamination detector as specified In 
claim 1 , a food product package as specified in claim 
22, and methods as specified in claims 27 and 31 . 
[0010] The present invention relates to a food con- 
tamination detector The food contamination detector 
comprises an indicator bound to a substrate. The indi- 
cator is in communication with juices from food which 
are to be tested for the presence of a toxin. 
[0011] A means for changing the colour of the indica- 
tor when the toxin is present in the juices from the food 
is provided to indicate that the food is contaminated In 
one embodiment of the invention the means for chang- 
ing the colour comprises a labeled antibody which dis- 
sociates from the substrate in the presence of a toxin. 
In another embodiment the means for changing colour 
comprises a labeled antibody which binds to the sub- 
strate in the presence of a toxin. In another embodiment 
the change in colour results in a change in a barcode. 
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Brief Description of the Drawings 

[0012] These and other features and advantages of 
the present Invention will be better understood by refer- 
ence to the following detailed description when consid- 
ered In conjunction with the accompanying drawings in 
which: 

FIG. 1 Is a top view of a packaged food product; 
FIG. 2 Is a bottom view of the pacl^ged food prod- 
uct with a bar code detector system; 
FIG. 3 is a side sectional view of the pacl^ged food 
product showing the bar code detector system in 
the package; 

FIG. 4 is one embodiment of the bar code detector 
system of the present inventbn, prior to attachment 
to a food package; 

FIG. 5 is a schematic diagram of a bar code reader 

for use in the present invention; 
FIG, 6 is a side sectional view of another embodi- 
ment of the bar code detector system In a package 
tray without food; 

FIG. 6A is an enlarged view of part of FIG. 6; 
FIG. 7 is a perspective view of the bottom of the 
absorbent liner of FIG. 6 with one component of the 
bar code system attached; 
FIG. 8 is a front view of the component shown in 
FIG. 7; 

FIG. 9 is a front view of another component of the 
bar code system of FIG. 6; 
FIG. 10A is a front view of the components of FIGs. 
8 and 9 as they appear from the outside of the food 
package in the absence of contamination; 
FIG. 10B is a front view of the components of FIGs. 
8 and 9 as they appear from the outside of the food 
package in the presence of contamination; 
FIG. 11 is a side sectional view of another embod- 
iment of a bar code detector system In a package 
tray without food; 

FIG. 12 is a perspective view of a liner for use in a 
variation of the bar code system of FIG. 11 ; 
FIG. 13 is a perspective view of a carcass indicator 
strip incorporating a principle of the invention prior 
to reaction with toxins; and 
FIG. 14 is a perspective view of the carcass indica- 
tor strip of FIG. 13 after reaction with toxins. 

Detailed Description of the Specific Embodiments 

[001 3] The present invention uses an indicator which 
may be in the form of words, symbols or part of a bar 
code that identifies the product at point of purchase, 
sale, or distribution as a detector system for toxins and 
other contaminants that may be present in food prod- 
ucts. As used herein toxin means chemicals or patho- 
genic organisms which may be transferred from food to 
the consumers of the food, or other agents which may 
be toxic or result In illness In the consumer of the con* 



taminated food products. 

[001 4] The invention is described in the context of bar 
codes because this Is currently the prevalent way to 
identify food products, including information about prod- 

5 uct type, quantity, price, unit price, and origin in a ma- 
chine readable manner. The invention is applicable, 
however, to other product identifying systems, machine 
readable and/or readable to a human. When the term 
"visible" is used herein, It means visible or readable by 

10 a bar code reader or other scanning apparatus. 

[0015] The same reference numbers are used 
throughout the drawings to identify similar parts or ele- 
ments. 

[001 6] Food products are often "mass produced" and 

15 sold at retail outlets in prepackaged containers such as 
that illustrated in FIGs. 1 -3. Typically, such packages in- 
clude a styrofoam tray 10 which contains the food prod- 
uct 12. The tray and food are sealed In a transparent 
plastic wrap material 14. An absorbent pad 15 lies be- 

20 tween food product 1 2 and the inside bottom of tray 1 0. 
[001 7] A bar code system 1 6 is used on the products 
for scanning at the check-out register (FIG. 5), to reduce 
errors in totaling purchases and for stock control. The 
bar code system comprises a series of bars which rep- 

25 resent a number, identifying the product. In the practice 
of the present invention the product identifying system, 
e.g., the bar code system, also serves the purpose of 
detecting toxins in the food products. 
[0018] In the embodiment of FIGs. 1-3, bar code sys- 

30 tern 16 is printed on a transparent membrane or sub- 
strate 20. One side of substrate 20 has a self-adhesive 
surface for attachment to the interior of tray 10 and the 
other side of substrate 20 has printed on it bar code sys- 
tem 1 6. The bottom of styrofoam tray 10 has a rectan- 

35 gular hole 1 8. Hole 1 8 is covered by a window 21 formed 
by a transparent sheet of material such as MYLAFKS) (a 
trademark of DuPont) using a suitable adhesive to seal 
the MYLAR to the styrofoam material. Hole 18 and win- 
dow 21 also sen/e as a collector 1 9 for liquids and juices 

40 from food product 1 2 so the latter can come into contact 
with bar code system 16. Substrate 20 can be prepared 
with a peelable, protective release layer 22 (FIG. 4). 
which covers bar code system 1 6 prior to its application 
to a package. At the site of packaging of food product 

45 1 2. release layer 22 Is peeled off and the adhesive side 
of substrate 20 is placed on the inside surface of window 
21 so that bar code system 16 faces the interior of the 
package and is exposed to the juices of food product 
12. Alternatively, substrate 20 could also serve as the 

50 window, in which case it would be attached to, cover, 
and seal hole 18. 

[001 9] The bar code system is formed by labeled an- 
tibodies bound to antigens. The labeled antibodies func- 
tion as an "ink" and are "printed" in a bar code pattern 
55 on the transparent substrate 20. First, the antigens are 
bound to the entire surface of substrate 20 or the portion 
of its surface on which the bar code system is to be 
placed. Then, the bar code system is applied to the an- 
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tigen coated surface of substrate 20 by a bar code print- 
er, using the labeled antibody as the ink. Preferably, bar 
code system 16 serves the normal product identifying 
function of a bar code, i.e., it represents price, price per 
unit, type of product, origin, and quantity or weight infor- 
mation. As illustrated in FIG. 5, food packages carrying 
bar code system 1 6 are passed under a bar code scan- 
ner or reader 24 mounted on a counter 25 at the point 
of sale to read the product information in the usual way. 
A store computer 26 processes this information to total- 
ize the amount of purchase and to manage inventory. 
[0020] The bar code system for use in the invention 
Is prepared by Irreversibly binding an antigenic determi- 
nant of toxins or contaminants of interest to the trans- 
parent substrate. The antigenic determinant may be a 
small portion of the toxin, which is specific for that toxin, 
it may be the toxin itself, an analog of the toxin or other 
compound which Is capable of "mimicking'' the toxin, or 
pathogenic microorganisms, all of which are referred to 
herein as "toxins." Substrates suitable for binding the 
toxin are well known in the art. If substrate 20 serves as 
window 21 It must be impen^ious to the food juices. Suit- 
able substrates Include substrates such as those made 
from activated hydrophobic polyvinylidene, polyvinyli- 
dene difluoride, mixed esters of cellulose nitrate and cel- 
lulose acetate, hydrophobic polyvinylidene difluoride, 
hydrophillc polyvinylidene difluoride, laminated and 
unlaminated polytetrafluroethylene, microfiber glass, 
cellulose and polypropylene. Once toxins are bound to 
the substrate other binding sites, which remain on the 
substrate, are blocked by contacting them with an "inert" 
binding agent such as bovine serum albumin or other 
suitable blocking agent. 

[0021] Once the toxin is bound to the substrate a la- 
beled antibody, which exhibits a specificity for the toxin, 
also referred to herein as anti-toxin, is bound to the tox- 
in. Antibodies suitable for use in the present invention 
Include monoclonal and polyclonal antibodies. The 
preparation of such antibodies, specific for a desired 
toxin, are well known in the art. In some cases it may be 
necessary to conjugate the toxin to a protein to "mask" 
the toxicity of the antigen. Otherwise injection of the tox- 
ic antigen may result In the death of the animal In which 
the antibodies are to be prepared. Methods of conjugat- 
ing compounds are well known in the art and one such 
method is described by Hokama et ai, Mycotoxins and 
Phycotoxins '88, A Collection of Invited Papers at the 
Seventh International lUPAC Symposium of Mycotoxins 
and Phycotoxins, Tokyo, Japan 1988, pp. 303-310 (El- 
sevier Science Publishers, Amsterdam), which is incor- 
porated herein by reference. 
[0022] In one embodiment of the present invention the 
antibody Is labeled with a colored latex bead. The prep- 
aration of antibodies labeled with colored latex beads Is 
well known in the art. Such labeled antibodies may be 
prepared by diluting latex beads in a solution such as 
phosphate-buffered saline (8.1 mM Na2HP04, 1.5 mM 
KH2PO4, 137 mM NaCI. 1.6 mM KCI) and mixing the 



solution gently to suspend and distribute the latex beads 
in the solution. Preferably, about a 10% (wt/v) suspen- 
skyn of latex beads is diluted about 1 : 1 00. to give a sus- 
pension of about 0.1% (wtA^) tatex beads. An antibody 

s solution is added to the latex bead suspension. Prefer- 
ably, about 0.3 to about 0.6 mg of antibodies are added 
for each mg of latex beads, however, this ratio will vary 
depending on the specificity and sensitivity of the anti- 
body preparation and the type of support being used. 

10 The amount of antibody to be used for the preparation 
of labeled antibodies is derived experimentally, using 
different dilutions of the antibody preparation. After ad- 
dition of the antibody, the solutton is gently mixed and 
incubated at about 4<'C for about 16 to about 20 hours. 

IS At the completion of the Incubation, the labeled antibod- 
ies are washed with phosphate-buffered saline, and the 
sensitivity and specificity of the labeled antibody prepa- 
ration are tested. 

[0023] The sensitivity and specificity of the labeled an- 
20 tibodies are tested by coating a substrate with a prese- 
lected amount of toxin. When contacted with the labeled 
antibody, the labeled antibody binds to the toxin, result- 
ing In the development of the desired color on the sub- 
strate. The color which develops will not be washed off 
25 by rinsing in a solution such as phosphate-buffered sa- 
line. Binding of the antibody to the toxin results in the 
development of color for the bar code pattern forming a 
bar code detector system named by the owner of this 
Invention the SIRA BAR™ system. In effect, the labeled 
30 antibodies act as a type of "ink" so the bar code pattern 
can be visualized. 

[0024] in use with raw meat products, the bar code 
detector system is exposed to juices from the meat. The 
juices collect in the collector and come in contact with 

35 the bar code system. If a toxin is present in the juices, 
the antibodies will release from the bar code pattern and 
bind to the toxins present in the juices, thus altering or 
destroying the bar code pattern. Such antibody type as- 
says are in and of themselves well known in the art and 

40 are referred to as competitive assays. 

[0025] A consumer can detect the presence of the tox- 
in in the food product by a visual inspection of the bar 
code system. If the consumer does not notice the alter- 
ation of the bar code, it is detected by bar code reader 

45 24 at the check-out counter (FIG. 5) because store com- 
puter is configured to emit an alarm to warn that a altered 
bar code system has been detected. The contaminated 
products can then be replaced with non-contaminated 
products. 

so [0026] A labeled antibody Is one means of indicating 
the presence of a toxin or other contaminant in the juices 
of a food product. Those skilled in the art will be aware 
of other indicators such as chemk:al indicators, which 
are useful in the practice of the present invention. In- 

55 stead of destroying the bar code, the bar code could be 
altered in some other way, e.g., by change of color, de- 
pending on the nature of the indicating system. In gen- 
eral, the atteratbn of the bar code is detectable by the 
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bar code reader so contamination of products can be 
automatically detemiined by the electronics. Thus, the 
invention presents a format or vehicle to utilize existing 
toxin or contaminant indicating systems more effective- 
ly. 

[0027] The bar code reader can also be used to indi- 
cate whether packaged products are in satisfactory con- 
dition at the time they left the supplier. If contaminated 
products are detected in the processing stream, the sup- 
plier can find out the source of contaminatfon and im- 
plement remedial steps to ensure that the source of con- 
tamination is eliminated. 

[0028] The same toxin could be used for all the bars 
of the bar code system or one or more toxins could be 
used for different bars. In this way a number of contam- 
inants or toxins, that are commonly associated with a 
particular food, can be detected by a single bar code 
system. The bar code system would not only Indicate 
that the food was contaminated but would also Indicate 
the type of contamination. 

[0029] In another embodiment of the present inven- 
tion shown in FIGs. 6-10, the contamination indicator is 
Incorporated In a bar code system having two compo- 
nents-one component inside the package and another 
component outside the package. A substrate 28 is at- 
tached to the bottom of an absorbent liner 30. Such lin- 
ers are well known in the art. The liner is an absorbent 
material that draws juices and other fluids away from the 
meat to the surface of substrate 28. Substrate 28 Is pref- 
erably pervious to the juices of the food product, but It 
does not need to be transparent. The position of sub- 
strate 28 on liner 30 is precisely set. As illustrated in 
FIGs. 7 and 8, one component of the bar code system 
comprises visible indicator elements 27 and 29 printed 
on the exposed surface of substrate 28. Indicator ele- 
ments 27 and 29 may include a bar, a symbol, letters, 
or a combination thereof. In the illustrated embodiment 
indicator element 27 comprises a bar, given the trade- 
mark SIRA BART*^ by the owner of this invention, and 
indicator element 29 comprises the word "NOT". Indica- 
tor elements 27 and 29 are printed on substrate 28 using 
labeled antibodies as 'ink', as described above. 
[0030] In this embodiment, the bottom of styrofoam 
tray 10 has a window 21 formed by a transparent sheet 
of material such as MYLAR® {a trademark of DuPont) 
using a suitable adhesive to seal the MYLAR to the sty- 
rofoam material. The liner and tray are designed so the 
liner can be precisely positioned in the bottom of the tray. 
For example, liner 30 could be dimensioned so that 
when it is placed In tray 10 It fills the bottom of the tray 
with substrate 28 in register with window 21 . In this way, 
the close fit between iinerSOandtray 10 senses to insure 
that indicator elements 27 are precisely positioned with 
respect to the second component of the bar code sys- 
tem, which Is placed on the exterior of the bottom of tray 
10 and wrap material 14. Alternatively, ridges (not 
shown) could be molded into the inside bottom surface 
of tray 10 to position liner 30 precisely and hold it in 



place. 

[0031] As illustrated in FIG. 9, the second component 
of the bar code system comprises a word 35 and a plu- 
rality of bars 31 printed on an opaque substrate 32 with 

s ordinary ink and cut out sections 33 and 34 die cut from 
substrate 32. Section 33 is smaller than bar Indicator 
element 27. Section 34 is larger than word indicator el- 
ement 29. Bars 31 perform the normal product identify- 
ing function of a bar code, I.e.. they represent price, unit 

10 price, type of product, origin, and weight or quantity 
Substrate 32 has the same dimensions as window 21 
and is placed on the outside of wrap material 1 4 so sub- 
strate 32 coincides with window 21 . As a result, the po- 
sition of substrate 32 is precisely set relative to substrate 

15 28 so that indicator elements 27 and 29 are aligned with 
cut outs 33 and 34, respectively, and are normally visible 
from outside the package. Indicator element 27 com- 
pletely fills cut out section 33 and indicator element 29 
fits totally within cut out section 34. In the illustrated em- 

20 bodiment. word 35 is "CONTAMINATED". 

[0032] When substrates 28 and 32 are aligned, the 
first and second components fit together to form the bar 
code system. As illustrated in FIG. 10A. the words "NOT 
CONTAMINATED" are visible from the exterior of the 

2S package and indicator element 27 and bars 31 can be 
read by a bar code reader when no contaminants are 
present in the food juices inside the package. When con- 
taminants are present, the labeled antibodies from 
which indicator elements 27 and 29 are formed react 

30 with the toxin and are removed from the substrate 28. 
As illustrated in FIG. 10B, this leaves only word 35 and 
bars 31 visible. In the absence of element 27, the bar 
code reader senses that the bar code system is "defec- 
tive" and in the absence of element 29 humans can vis- 

35 ually obsen/e that the contents of the package is "CON- 
TAMINATED'. 

[0033] Since it is desirable to detect different toxins in 
different food products it is also desirable, to place indi- 
cator element 27 in different locatbns on substrate 28 
40 and cut out 33 In different locations on substrate 32 
aligned with the locations on substrate 28. depending 
upon the toxin to be detected. 
[0034] The described two component bar code sys- 
tem can be used to great advantage with the conven- 
es tional bar code applicator machines used to mark food 
products In supermarkets. Such machines have a con- 
veyor on which wrapped food packages are transported 
past a weighing station and a bar code label application 
station into a temporary storage bin. At the label appli- 
50 cation station a label carrier roll Is fed past a printer 
where the product Information is printed on the barcode 
labels (substrate 32) and under a blade where the bar 
code labels are released from the carrier and picked up 
by one or more robot arms for delivery to the packages. 
55 A worker punches a product identification code into a 
key pad. A controller calculates from the product iden- 
tification code and from the weight the product informa- 
tion to be printed on the label such as price, weight, unit 
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price, and historical data, i.e., origin, and controls the 
printer to print the bar code pattern and alphanumeric 
characters on the labels. The controller coordinates, I. 
e., times, the operation so the labels are applied to the 
proper packages. 

[0035] A preferred method will now be described for 
using the two component bar code system with a mod- 
ification of the conventional bar code applicator ma- 
chines used to mark food products such as meat, poul- 
try, or fish, In supermarkets. In a central processing 
plant, indicator elements 27 and 29 are printed on sub- 
strates 28 with a labeled antibody or other contaminant 
detector as ink; then substrates 28 are mounted on lin- 
ers 30 in a precise relative position and packed in ship- 
ping cartons. Liners are so prepared in separate cartons 
for each of a number of different toxins or contaminants 
and tray sizes. The cartons are shipped to the super- 
markets or packaging facility where the food products 
are packaged in trays, wrapped, and bar code labeled 
with the bar code applicator machine. The packaging 
operation takes place In the folk>wlng order- 

1. For each different toxin or contaminant, one of 
the corresponding liners is placed in a tray sized for 
the particular liner. 

2. The food product is placed in the tray. 

3. The food product and tray are covered with the 
wrap material. 

4. The package is placed in a bar code applicator 
machine and the product Identification code Is en- 
tered through the keyboard. 

5. The package is weighed in the machine and 
transported by the conveyor to the label apprication 
station. 

6. The bar code applicator machine is modified to 
Incorporate a label cutting die or die set in the path 
of the carrier between the roll and the printer. The 
die is adjustable in positbn and Its position Is set by 
the controller depending upon the partk:ular product 
identification code. Each time a barcode label pass- 
es the die, the die is actuated by the controller to 
form the die cut sections (33 and 34 in FIG. 9). 

7. The printer is operated by the controller to print 
words 35 and bars 31 on the bar code labels with 
ordinary ink. 

8. The bar code labels are applied by the machine 
to a precise location on the outside of the packages 
in alignment with substrates 28 (FIG. 6). 

[0036] In summary, the first component of the bar 
code system, which requires tight manufacturing con- 
trols, is pr duced at a central processing plant. At the 
supermarket, workers without any special skill can reli- 
ably incorporate the first component into food product 
passages and add the second component of the bar 
code system in the usual way, i.e., with a bar code ap- 
plicator machine. The only special training for the work- 
ers at the supemnarket is the proper selectton and place- 
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ment of the liner (30 In FIG. 6). If a worker makes a mis- 
take in selection or placement of a liner, bar 27 Is not 
aligned with cutout 34 and the bar code reader senses 
the mistake. This provides a check to ensure that the 
s correct toxin detecting bar has been used with the cor- 
rect food product. 

[0037] Substrate 32 is preferably opaque and white, 
or at least light In color to create a strong contrast with 
the bar codes, which are preferably printed in a dark 

10 color. For this reason cutouts 33 and 34 are required so 
substrate 32 does not hide visual elements 27 and 29 
of substrate 28. If sufficient contrast is othenA/ise avail- 
able, substrate 32 can be transparent and the cutouts 
can be eliminated. 

15 [0038] In the embodiment of FIG. 1 1 , the contamina- 
tion indicator is also incorporated in a bar code system 
having two components-one component inside the 
package and another component outside the package. 
One component comprises a transparent bag 37 con- 

20 structed from a bottom panel 36 and a top panel 38. Bag 
37 is placed over hole 18 and the bottom panel 36 Is 
secured to tray 1 0 by adhesive to seal hole 1 8 and form 
a window. Bottom panel 36 is fabricated from a substrate 
that is impen/ious to the food juices. A first antibody 

2S against the toxin of Interest is bound to an area of the 
interior surface of bottom panel 36 identical in size and 
shape to or larger than hole 18. Top panel 38 is fabricat- 
ed from a semipermeable membrane. The top and bot- 
tom panels are sealed together at their edges by use of 

30 an adhesive or other suitable method such as heat, to 
form a sealed bag, i.e., bag 37. Prior to sealing the bag 
a solution including a labeled second antibody against 
the toxin of interest is introduced into the bag. Although 
the first and second antibodies coukJ be the same, they 

35 are preferably different. Thus, the second antibody pref- 
erably recognizes different antigenic determinants on 
the toxin than the first antibody. The second antibody is 
labeled with an indicator such as a colored latex bead 
so that the resultant labeled antibody is of a large size. 

40 The labeled antibody, present In the solution, is at a di- 
lute concentration so that light will readily pass through 
the solution and so that little or no color is discemable. 
[0039] The semipermeable membrane has a pore 
size which Is large enough to allow the toxin of interest 

45 to enter the bag, but which is small enough to prevent 
the labeled antibody from leaving the bag. Such mem- 
branes are well known in the art and are commercially 
available in a variety of pore sizes. The pore size of the 
semipermeable panel is selected so that the toxin of in- 

50 terest will pass through the semipermeable panel to the 
interior of the bag. 

[0040] When a toxin is present in the juices of a meat 
product packed In the tray, the toxin passes into the bag 
through semipermeable panel 38 and binds to antibod- 
55 les bound to panel 36. The toxin also binds to the labeled 
second antibody present in the solution in the bag. As 
a result, panel 36 becomes colored by the sandwich as- 
say of the first antibody, the toxin, and the labeled sec- 
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ond antibcxJy, thereby indicating the presence of a toxin 
in the juices. 

[0041] The second component comprises bar code 
system 16 printed on substrate 20, which is a transpar- 
ent material such as MYLAR®. Substrate 20 is placed s 
over hole 18 on the exterior of the meat tray, and pref- 
erably outside wrap material 14. When a toxin is not 
present in the juices panel 36 remains clear and the bar 
code system can be easily read against the clear back- 
ground. When a toxin is present in the juices, the toxin io 
binds to panel 36 and to the labeled antibody such that 
the substrate background becomes densely colored. In 
a preferred embodiment the color of the beads used is 
black and the uncolored background is white or clear. 
The dense color of the first component prevents the bar is 
code of the second component from being distinguished 
from the background by the barcode reader. This effec- 
tively obliterates or changes the bar code system and 
indicates that the food contained in the package Is con- 
taminated. 2^ 
[0042] A variation of the two component bar code sys- 
tem of FIG. 11 is partially illustrated in FIG. 12. Panel 36 
is secured to the underside of liner 30 using an adhesive 
or other suitable means of attachment. The liner is an 
absorbent material that draws juices and other fluids 2S 
away from the meat to the surface of semipermeable 
panel 38 and sen/es to align bag 37 with hole 18, in the 
manner described in connection with FIG. 6. The juices 
pass through the semipermeable panel and into the in- 
terior of bag 37. On the interior of surface of panel 36 30 
antibodies are attached as described above. The anti- 
bodies are attached to a rectangular area 39 on the in- 
side surface of panel 36 such that when the liner is 
placed in the food tray rectangular area 39 aligns with 
hole 18. Substrate 20 is attached to the outer surface of 35 
tray 1 0 after tray 1 0 has been covered with wrap material 
14. A bar code system is printed on substrate 20 by the 
bar code applicator machine. The presence of toxins are 
then detected as described above. 
[0043] In another embodiment of the invention shown 40 
in FIGs. 13 and 14, a symbol such as a colored dot 42 
is printed on a porous substrate 40. Substrate 40 is de- 
signed to be attached to the surface of a beef carcass 
or other bulk food product to determine if the carcass is 
contaminated. The "ink" used to print the dot is labeled 
antibodies attached to toxin as described above. In the 
illustrated embodiment, substrate 40 is in two parts-a 
porous indicator strip 45 and an opaque holder strip 44 
that covers and secures the indicator strip in place. The 
labeled antibody is bound to a square area 43 of the so 
indicator strip. Substrate 40 comprises flexible material 
which fits the contour of the carcass and keeps the in- 
dicator strip in contact with the surface of the carcass. 
A circular hole 47 is cut in the holder strip and area 43 
aligns with the hole, so that when the substrate and hold- 5S 
er strip are attached to the carcass colored dot 42 ap- 
pears. If toxins are present in the meat of the carcass 
the antibody becomes unbound from area 43 and the 
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dot disappears to indicate the presence of toxins in the 
carcass. Substrate 40 Is attached to the carcass by use 
of stainless steel staples 46. The holder strip may also 
be used to display other Identifying infomnation, such as 
a bar code system 48 and printed matter 50. Bar code 
system 48 and printed matter 50 could be printed with 
ordinary ink. 

[0044] The present invention is not to be limited to the 
specific embodiments shown which are merely illustra- 
tive. Various and numerous other embodiments may be 
devised by one skilled in the art without departing from 
the spirit and scope of this invention. For example, with 
respect to the embodiments of the present invention il- 
lustrated in FIGs. 6-12. while the invention is described 
for use with antibodies against a single toxin, mixtures 
of antibodies, against a number of different toxins could 
be used. With the use of different antibodies, multiple, 
different toxins which could be present in the meat sam- 
ple can be detected. Also, while the invention is de- 
scribed primarily in relation to obliterating a bar code, 
the antibody bound to the substrate could also be in the 
form of a symbol or wording which appears, or disap- 
pears depending on the type of antibody-toxin 'assay' 
used. Such a symbol or wording could be read without 
the aid of a bar code reader. Also while some embodi- 
ments are described in conjunction with a liner, these 
bar code systems could also be used in the absence of 
a liner. Similarly, embodiments described without a liner 
could be used in conjunction with a liner. The scope of 
the invention is defined in the following claims. 



Claims 

1. A food contamination detector comprising a food 
container (10); an indicator (16) comprising an an- 
tibody attached to a substrate (20) in communk:a- 
tion with jubes from the food; means (36, 38) for 
changing the appearance of the indicator when a 
toxin is present in the juices from the food. 

2. A food contamination detector as recited in claim 1 . 
wherein the means (36, 38) for changing the ap- 
pearance of the indicator is operative to change the 
colour of the indicator. 

3. A food contamination detector as recited in claim 1 
or 2, wherein the means (36, 38) for changing the 
appearance of the indicator comprises a label at- 
tached to the antibody such that the antibody dis- 
sociates from the substrate in the presence of the 
toxin. 

4. A food contamlnatkDn detector as recited in claim 3, 
wherein the label comprises a coloured latex bead. 

5. A food contamination detector as recited in any pre- 
ceding claim, wherein the indbator is a bar code 
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(31 ) or symbol that becomes illegible when the toxin 
is present. 

6. A food contamination detector as recited in claim 1 . 
wherein the indicator comprises a first antibody at- 
tached to a transparent substrate (20); and a solu- 
tion in contact with the first antibody attached to the 
transparent substrate; wherein the solution com- 
prises a labelled second antibody which becomes 
bound to the transparent substrate rendering the 
substrate opaque in the presence of a toxin in the 
juices of the food. 

7. A food contamination detector as recited in claim 6, 
wherein the solution comprising the second anti- 
body is enclosed in a compartment. 

8. A food contamination detector as recited in claim 7, 
wherein the compartment comprises a semi-perme- 
able membrane (38). 

9. A food contamination detector as recited in claim 6, 
7 or 8, wherein the first antibody is able to recognize 
an antigenic determinant on the toxin which is dif- 
ferent from the antigenic determinant on the toxin 
recognized by the second antibody. 

1 0. A food contamination detector as recited in any one 
of claims 6 to 9. comprising a bar code (31) aligned 
with the transparent substrate (20). 

1 1 . A food contamination detector as recited in any one 
of claims 6 to 1 0, wherein the transparent substrate 
seals a hole (16) in a food container (10). 

12. A food contamination detector specified in claim 1, 
wherein the indicator (34) includes markings which 
are removed in the presence of a toxin, the detector 
comprising a bar code (31 ) aligned with the indica- 
tor such that the combination of the presence of 
markings on the indicator and the bar code forms 
an intact visible indicator. 

13. A food contamination detector as recited in claim 
12, wherein the markings on the indicator are 
formed by labelled antibodies bound to a substrate. 

1 4. A food contamination detector as recited in claim 1 2 
or 1 3, wherein removal of the markings from the in- 
dicator strip results in a defective indicator. 

15. A food contamination detector according to claim 1 
comprising : 

a toxin bound to the substrate (20); and wherein 
the labelled antibody is printed thereon to form 
a bar code such that when the detector is con- 
tacted with a toxin specific for the indicator, the 



labelled antibodies are removed from the sub- 
strate, destroying the bar code and thereby in- 
dk:ating the presence of the toxin in the food. 

s 16. A food contamination detector as recited in claim 1 
or 15, wherein the toxin is selected from the group 
consisting of chemicals, pathogenic organisms or 
other illness inducing toxk; agents. 

10 1 7. A food contaminatfon detector as recited in claim 1 5 
or 1 6 wherein the substrate (20) comprises a trans- 
parent membrane (20). 

18. A food contamination detector as recited in claim 
15 1 5, 1 6 or 1 7, wherein the indicator comprises an an- 
tibody bound to a cobured latex bead. 

1 9. A food contamination detector as recited in claim 1 
or 18. wherein the antibody is selected from the 

20 group consisting of monoclonal antibodies and pol- 
yclonal antibodies. 

20. A food contamination detector as recited in any one 
of claims 15 to 19, wherein first and second toxins 

25 are bound to the substrate at first and second posi- 
tions respectively; first and second Indicators being 
bound to the first and second toxins respectively, 
the first and second indicators forming parallel bars 
on the substrate and where the presence of a food 

30 sample containing a contaminant specific for the in- 
dicators will cause the indicators to become un- 
bound and efface the parallel bar pattern. 

21. A food contamination detector as recited in claim 
35 20, wherein additional toxins are printed on the sub- 
strate and bound to the indicators to form a bar 
code, changes in which are detectable by a bar 
code scanner. 

40 22. A food product package comprising a food contam- 
ination detector, a transparent wrap (14) covering 
the container and the food product; a first product 
information component disposed inside the wrap so 
it is visible from the exterior of the package and 

45 comprising a first substrate on which one or more 
first visual elements (31 ) are printed with a toxin de- 
tecting material according to claim 1 ; and a second 
product informatbn component disposed outside 
the wrap and comprising a second substrate 

50 aligned with the first substrate without hiding the 
first visual elements and a plurality of second visual 
elements (35) printed on the second substrate with 
a non-toxin detecting material. 

55 23, A package as in claim 22, which the container (10) 
has a window ( 1 8) formed in a bottom panel thereof, 
the first component comprises an absorbent liner 
(38) dimensioned to fit in the container in a prede- 
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termined position relative to the window, and the 
first substrate is attached to the bottom ot the liner 
in alignment with the window when the liner is in a 
predetermined position. 

24. A package as in claim 23, in which the second sub- 
strate is aligned with the window and the first sub- 
strate. 

25. A package as in claim 24, in which the second sub* 
strate is opaque and has one or more cutouts, the 
one or more visual elements of the first substrate 
being visible through the one or more cutouts. 

26. A package as in any one of claims 22 to 25, in which 
the first and second elements together form a bar 
code (31). 

27. A method of detecting contamination in food com- 
prising the steps of placing food that creates food 
juices in a container (10); forming an indicator (16) 
by attaching an antibody to a substrate (20); placing 
in contact with the juices in the container the indi- 
cator (16), the appearance of which changes in the 
presence of a toxin; and noting the appearance of 
the indicator to determine if the food is contaminat- 
ed. 

28. A method as recited in claim 27, wherein the step 
of placing an indicator in contact with the juices 
comprises stapling the indicator directly to the food 
to be tested. 

29. A method as recited in claim 27 or 28, wherein the 
forming step attaches a coloured latex bead as a 
label. 

30. A method as recited in any one of claims 27-29, 

wherein the indicator is a bar code (31) and the 
change in appearance of the indicator makes the 
bar code unreadable by a bar code scanner. 

31. A method according to claim 27 comprising the 
steps of binding toxins to the substrate (20); printing 
labelled antibodies thereon to form a barcode; con- 
tacting the bar code with material derived from the 
food which is suspected of being contaminated with 
a toxin; and scanning the barcode to determine the 
presence of contaminants in the food. 

32. A method as recited in claim 31 , wherein the toxins 
are selected from the group consisting of chemi- 
cals, pathogenic organisms or other illness-induc- 
ing toxic agents. 

33. A method as recited in claim 31 or 32, wherein the 
substrate is provided with a transparent membrane. 



34. A method as recited in claim 31 , 32 or 33. wherein 
the indicator comprises an antibody bound to a latex 
bead. 

5 35. A method as recited in claim 34, wherein the anti- 
body is selected from the group consisting of mon- 
oclonal antibodies and polyclonal antibodies. 

36. A method of packaging a food product comprising 
10 the steps of: forming an indicator (16) by printing 

one or more visible toxin indicating elements (16) 
on a first substrate, including the substep of attach- 
ing a labelled antibody to the substrate (20), to form 
a material that visibly changes when subjected to a 

15 toxin to be detected; placing the first substrate (20) 
In the food container; placing a food product in the 
container; wrapping the container and the product 
in a sheet (14) of transparent material so the first 
substrate is visible; printing a plurality of visible 

20 product identifying elements on a second substrate; 
and applying the second substrate to the exterior of 
the sheet in alignment with the first substrate with- 
out hiding the one or more toxin indicating ele- 
ments. 

2S 

37. A method as in claim 36, in which the step of placing 
the first substrate in a food container comprises at- 
taching the first substrate to one surface of an ab- 
sorbent liner (38) and placing the one surface of the 

30 liner in contact with the bottom of the container In a 
predetermined position, and forming a window (18) 
into the bottom of the container in alignment with 
the first substrate. 
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Patentanspriiche 

1 . Nahrungsmlttelverunreinigungs-Detektor. umfas- 
send einen Nahrungsmittelbehalter (10); einen In- 

40 dikator (16), der einen mit einem Substrat (20) ver- 
bundenen Antikorper umfaBt und mit Saften aus 
dem Nahrungsmittel in Verbindung steht; ein Mittel 
(36, 38) zum Verandem des Erscheinungsbilds des 
Indikators, wenn ein Toxin in den Saften aus dem 

45 Nahrungsmittel anwesend ist. 

2. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 1. wobei das Mittel (36. 38) zum Verandem 
des Erscheinungsbilds des Indikators so wirkt, da3 

so es die Farbe des Indikators verandert. 

3. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 1 Oder 2, wobei das Mittel (36. 38) zum Ver- 
andem des Erscheinungsbilds des Indikators eine 

55 mit dem Antikorper verbundene Markierung um- 
faBt. so dafJ sich der Antikorper bet Anwesenheit 
des Toxins von dem Substrat lost. 
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4. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 3. wobei die Markierung eine gefarbte La- 
tex-Perie umfaBt. 

5. Nahrungsmittelverunreinigungs-Detektor nach ei- 
nem der voranstehenden Anspruche, wobei der In- 
dilator ein Strichcode (31) oder ein Symbol ist, das 
unleserllch wird, wenn das Toxin anwesend ist. 

6. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 1 , wobei der Indikator einen mit einem trans- 
parenten Substrat (20) verbundenen ersten Anti- 
kdrper unnfaBt; und eine Losung in Kontakt mit dem 
mit dem transparenten Substrat verbundenen er- 
sten Antikorper; wobei die Losung einen markierten 
zweiten Antikorper umfa3t, der bei Anwesenheit ei- 
nes Toxins in den Saften des Nahrungsmittels an 
das transparente Substrat gebunden wird. wodurch 
das Substrat opak wird. 

7. Nahrungsmlttelverunreinigungs-Deteklor nach An- 
spruch 5, wobei die Losung, die den zweiten Anti- 
korper umfa3t, in einem abgeteilten Raum einge- 
schlossen ist. 

8. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 7, wobei der abgeteilte Raum eine semiper- 
meable Membran (38) umfaBt. 

9. Nahrungsmittelverunreinigungs-Detektor nach ei- 
nem der Anspruche 6, 7 oder 8, wobei der erste An- 
tikorper dazu in der Lage ist. eine antigenische De- 
terminante an dem Toxin zu erkennen. welche ver- 
schieden ist von der antigenischen Determinante 
an dem Toxin, die durch den zweiten Antikorper er- 
kannt wird. 

10. Nahrungsmittelverunreinigungs-Detektor nach ei- 
nem der Anspruche 6 bis 9, umfassend einen nach 
dem transparenten Substrat (20) ausgerichteten 
Strichcode (31). 

11. Nahrungsmittelverunreinigungs-Detektor nach ei- 
nem der Anspruche 6 bis 1 0. wobei das transparen- 
te Substrat ein Loch (18) in einem Nahrungsmittel- 
behalter (10) dicht verschlieBt. 

12. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 1, wobei der Indikator (34) Markierungen 
umfaBt, die bei Anwesenheit eines Toxins entfernt 
werden, wobei der Detektor einen Strichcode (31) 
umfaBt, der so nach dem Indikator ausgerichtet ist, 
daB die Kombination der Anwesenheit von Markie- 
rungen an dem Indikator und des Strichcodes einen 
intakten sichtbaren Indikator bildet. 

13. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 12, wobei die Markierungen an dem Indika- 
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tor durch an ein Substrat gebundene markierte An- 
tikorper gebildet sind. 

14. Nahrungsmittetverunreinigungs-Detektor nach An- 
5 spruch 1 2 Oder 1 3, wobei eine Entfemung der Mar- 
kierungen von dem Indikator-Streifen in einem 
schadhaften Indikator resulttert. 

15. Nahrungsmittelverunreinigungs-Detektor nach An- 
10 spruch 1, umfassend: 

ein an das Substrat (20) gebundenes Toxin; 
und wobei der markierte Antikorper daraut ge- 
druckt ist, urn einen Strichcode zu biklen. so 
IS daB, wenn der Detektor mit einem fOr den Indi- 

kator spezifischen Toxin in Kontakt kommt, die 
markierten Antikorper von dem Substrat ent- 
fernt werden. wobei der Strichcode zerstort 
wird und dadurch die Anwesenheit des Toxins 
20 in dem Nahrungsmittel angezeigt wird. 

16. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 1 Oder 15. wobei das Toxin aus der Gruppe, 
die aus Chemikalien, pathogenen Organlsmen oder 

2S anderen krankheitsverursachenden toxischen 
Wirkstoffen besteht. ausgewahit ist. 

17. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 15 Oder 16, wobei das Substrat (20) eine 

30 transparente Membran (20) umfaBt. 

18. Nahrungsmittelverunreinigungs-Detektor nach ei- 
nem der Anspruche 1 5, 1 6 oder 1 7, wobei der Indi- 
kator einen an eine gefarbte L^tex-Perle gebunde- 

35 nen Antikorper umfaBt. 

19. Nahrungsmittelverunreinigungs-Detektor nach An- 
spruch 1 Oder 18, wobei der Antikorper aus der 
Gruppe. die aus monoklonalen Antikorpern und po- 

40 lykionalen Antikorpern besteht, ausgewahit ist. 

20. Nahrungsmittelverunreinigungs-Deteklor nach ei- 
nem der Anspruche 15 bis 19, wobei ein erstes To- 
xin und ein zweites Toxin an einer ersten Stelle bzw. 

45 an einer zweiten Stelle an das Substrat gebunden 
sind; wobei ein erster Indikator und ein zweiter In- 
dikator an das erste Toxin bzw. das zweite Toxin ge- 
bunden sind, wobei der erste Indikator und der 
zweite Indikator parallele Streifen auf dem Substrat 
50 bilden und wobei die Anwesenheit einer Nahrungs- 
mittelprobe, die eine fur die Indikatoren spezifische 
Verunreinigung enthalt, bewirkt, daB die Indikato- 
ren f rei werden, und das Muster paralleler Streifen 
ausldscht. 

55 

21. Nahrungsmittelverunreinigungs-Detektor nach An- 
spmch 20, wobei zusatzliche Toxine auf das Sub- 
strat gedruckt sind und an die Indikatoren gebun- 
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den werden, urn einen Strichcode zu bilden, wobei 
Veranderungen In denn Strichcode mittels eines 
Strichcode-Abtasters detektierbar sind. 

22. Eine Nahrungsmittelerzeugnls-Verpackung. um- 
fassend einen Nahrungsmittelverunrelnigungs-De- 
tektor, eine transparente Hulle (14), die den Behal- 
ter und das Nahrungsmittelsrzeugnis abdeckt; eine 
erste Erzeugnlsinformatlons-Komponente, die so 
innerhalb der Hulle angeordnet ist, daB sie von der 
AuBenseite der Verpackung aus sichtbar ist, und 
ein erstes Substrat umfaBt, auf welches ein oder 
mehrere erste visuelle Elemente (31 ) mit einem To- 
xin-Detektions-Material gemaB Anspruch 1 ge- 
druckt sind; und eine zweite Erzeugnisinformatl- 
ons-Komponente, die auBerhalb der Hulle ange- 
ordnet ist und ein zweites Substrat umfaBt, welches 
nach dem ersten Substrat ausgerlchtet ist, ohne die 
ersten visuellen Elemente zu verbergen, und eine 
Mehrzahl von zweiten visuellen Elementen (35), 
welche auf das zweite Substrat mit einem Nicht-To- 
xin-Detektions-Material gedruckt sind. 

23. Verpackung nach Anspruch 22, bei der der Behatter 
(10) ein in einer Bodenplatte desselben ausgebil- 
detes Fenster (IB) aufweist, die erste Komponente 
eine absorbierende Decklage (38) umfaBt, die so 
dimensioniert ist, daB sie In den Behalter In eIner 
vorbestimmten Stellung relatlvzu dem Fenster hin- 
einpaBt, und das erste Substrat mit dem Boden der 
Decklage in Ausrichtung nach dem Fenster verbun- 
den ist. wenn sich die Decklage in einer vorbe- 
stimmten Stellung beflndet. 

24. Verpackung nach Anspruch 23, bei der das zweite 
Substrat nach dem Fenster und dem ersten Sub- 
strat ausgerlchtet Ist. 

25. Verpackung nach Anspruch 24, be! der das zweite 
Substrat opak ist und einen Oder mehr Ausschnitte 
aufweist, wobei das eine oder die mehreren visuel- 
len Elemente des ersten Substrats durch den einen 
Oder die mehreren Ausschnitte hindurch sichtbar 
sind. 

26. Verpackung nach einem der Anspruche 22 bis 25, 
bei der das erste Element und das zweite Element 
zusammen einen Strichcode (31) bilden. 

27. Verf ahren zum Detektleren einer Verunreinigung in 
einem Nahrungsmittel, umfassend die folgenden 
Verfahrensschrltte: 

Anordnen eines Nahrungsmlttels, das Nah- 
rungsmittelsafte erzeugt, in einem Behalter 
(10); Bilden eines Indikators (16) durch Verbin- 
den eines Antlkorpers mit einem Substrat (20); 
Inkontaktbringen des Indikators (16). dessen 



Erscheinungsbild sich bei Anwesenheit eines 
Toxins verandert, mit den Saften in dem Behal- 
ter; und Reglstrieren des Erscheinungsbilds 
des indikators, um festzustellen, ob das Nah- 
5 rungsmittel verunrelnlgt ist. 

28. Verfahren nach Anspruch 27, wobei der Schritt des 
Inkontaktbringens eines Indikators mit den Saften 
ein direktes Verheften des Indikators mit dem zu 

10 prQtenden Nahrungsmittel umfaBt. 

29. Verfahren nach Anspruch 27 oder 28, wobei beim 
Schritt des Blldens eine gefarbte Latex-Perle als ei- 
ne Markierung angebracht wird. 

IS 

30. Verfahren nach einem der Anspruche 27 bis 29, wo- 
bei der Indikator ein Strichcode (31 ) ist und die Ver- 
anderung im Erscheinungsbild des Indikators den 
Strichcode durch einen Strichcode-Abtaster unles- 

20 bar macht. 

31. Verfahren nach Anspruch 27, umfassend die fol- 
genden Verfahrensschrltte: Binden von Toxinen an 
das Substrat (20); Drucken markierter Antikotper 

2S darauf, um einen Strichcode zu bilden; Inkontakt- 
bringen des Strichcodes mit Material, das von dem 
Nahrungsmittel stammt, welches im Verdacht steht, 
mit einem Toxin verunrelnlgt zu sein; und Abtasten 
des Strichcodes, um die Anwesenheit von Verun- 

30 reinigungen in dem Nahrungsmittel festzustellen. 

32. Verfahren nach Anspruch 31 , wobei die Toxine aus 
der Gruppe, die aus Chemikalien, pathogenen Or- 
ganismen oder anderen krankheitsverursachenden 

35 toxischen Wirkstoffen besteht, ausgewahit sind. 

33. Verfahren nach Anspruch 31 oder 32, wobei das 
Substrat mit einer transparenten Membran verse- 
hen ist. 

40 

34. Verfahren nach einem der Anspruche 31 , 32 oder 
33, wobei der Indikator einen an eine Latex-Perle 
gebundenen Antlkorper umfaBt. 

45 35. Verfahren nach Anspruch 34, wobei der Antikorper 
aus der Gruppe, die aus monoklonalen Antikorpern 
und polyklonalen Antikorpern besteht, ausgewahit 
ist. 

so 36. Verfahren zum Verpacken eines Nahaingsmitteler- 
zeugnisses, umfassend die folgenden Verfahrens- 
schrltte: Bilden eines Indikators (16) durch Drucken 
eines oder mehrerer sichtbarer Toxin-anzeigender 
Elemente (16) auf ein erstes Substrat, 

55 einschlleBllch des Unter-Verfahrensschritts des 
Verbindens eines markierten Antlkorpers mit dem 
Substrat (20), um ein Material zu bilden. welches 
sich sichtbar verandert, wenn es einem zu detektie- 
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renden Toxin ausgesetzt wird; Anordnen des ersten 
Substrats (20) in dem Nahrungsnnittelbehalter; An- 
ordnen eines Nahrungsmlttelerzeugnisses in dem 
Behalter; EinhOllen des Containers und des Er- 
zeugnisses in einen Bogen (14) eines transparen- 
ten Materials derart, da3 das erste Substrat sicht- 
bar 1st; Drucken einer Mehrzahl sichtbarer erzeug- 
nisidentiflzierender Elemente auf ein zweites Sub- 
strat; und Anordnen des zweiten Substrats an der 
AuBenseite des Bogens in Ausrichtung nach dena 
ersten Substrat, ohne das eine oder die mehreren 
Toxin-anzeigenden Elemente zu verbergen. 

37. Verfahren nach Anspruch 36, bei dem der Schritt 
des Anordnens des ersten Substrats in einem Nah- 
rungsmittelbehalter folgendes umfaBt: Anordnen 
des ersten Substrats an einer Oberflache einer ab- 
sorbierenden Deckschlcht (38) und Anordnen der 
einen Oberflache der Deckschicht in einer vorbe- 
sttmmten Stellung in Kontakt mit dem Boden des 
Behalters, und Ausbilden eines Fensters (18) in 
dem Boden des Behalters in Ausrichtung nach dem 
ersten Substrat. 



Revendicatlons 

1. D§tecteur de la contaminatbn d'aliments compre- 
nant un conteneurd'aliment (10) ; un indicateur (16) 
comprenant un antlcorps fix6 ^ un substrat (20) en 
communication avec les jus provenant de Taliment ; 
un moyen (36, 3d) de modification de I'aspect de 
I'Indicateur quand une toxine est pr6sente dans les 
jus de Taliment 

2. Detecteur de la contamination d'aliments selon la 
revendication 1 , dans lequel le moyen (36, 38) de 
modificatbn de I'aspect de I'Indicateur d^lenche 
une modificatbn de la couleur de I'Indicateur. 

3. D6tecteur de la contamination d'aliments selon la 
revendication 1 ou 2, dans lequel le moyen (36, 38) 
de modification de I'aspect de I'Indicateur comprend 
un marqueur fix6 h I'anticorps tel que i'anticorps se 
dissocie du substrat en presence de la toxine. 

4. D6tecteur de la contamination d'aliments selon la 
revendication 3. dans lequel le marqueur comprend 
une bille en latex colorSe. 

5. D6tecteur de la contamination d'aliments selon une 
quelconque des revendications pr^c^dentes, dans 
lequel I'Indicateur est un code k barres (31) ou un 
symbote devenant llllsible quand la toxine est pr6- 
sente. 

6. Detecteur de la contamination d'aliments selon la 
■ revendication 1 , dans lequel I'Indicateur comprend 



un premier anticorps fix6 k un substrat transparent 
(20) et une solution en contact avec le premier an- 
tlcorps f ixd au substrat transparent, la solution com- 
prenant un second anticorps marqu4 qui se fixe au 
5 substrat transparent, rendant ainsi le substrat opa- 
que si une toxine est prSsente dans tes jus de I'ali- 
ment. 

7. D6tecteur de la contamination d'aliments selon la 
10 revendication 6, dans lequel la solution comprenant 

le second anticorps est enfermSe dans un compar- 
timent. 

8. Ddtecteur de la contamination d'aliments selon la 
15 revendication 7. dans lequel le compartiment com- 
prend une membrane semi-permdable (38). 

9. Detecteur de la contaminatbn d'aliments selon la 
revendication 6, 7 ou 6, dans lequel le premier an- 

20 ticorps est capable de reconnaTtre sur la toxine un 
determinant antig6nique diff6rent du determinant 
antigenique reconnu sur la toxine par le second an- 
ticorps. 

2S 10. Detecteur de la contamination d'aliments selon une 
quelconque des revendications 6^9, comprenant 
un code ci barres (31) aligns sur le substrat trans- 
parent (20). 

30 11. Detecteur de la contamination d'aliments selon une 
quelconque des revendications 6^10, dans lequel 
le substrat transparent obture un trou (18) dans le 
conteneur d'aliment (10). 

35 12. Detecteur de la contamination d'aliments selon la 
revendication 1 , dans lequel I'Indicateur (34) com- 
prend des marquages qui disparaissent en presen- 
ce d'une toxine, le detecteur comprenant un code 
k barres (31) aligne sur I'Indicateur de telle sorte 

40 que la combinaison de la presence des marquages 
sur I'indicateur et du code k barres forme un indica- 
teur visible intact. 

13. Detecteur de la contamination d'aliments selon la 
45 revendication 12. dans lequel les marquages sur 

I'indicateur sont form6s par des anticorps marqu6s 
fixes k un substrat. 

14. Detecteur de la contamination d'aliments selon la 
50 revendication 12 ou 13, dans lequel la disparitbn 

des marquages sur la bandelette de I'indicateur a 
pour resultat un indicateur defectueux. 

15. Detecteur de la contamination d'aliments selon la 
55 revendication 1 comprenant une toxine iiee au 

substrat (20) et dans lequel I'anticorps marqu6 est 
imprime sur celui-ci de fa^on k former un code k 
barres tel que. quand le detecteur est en contact 
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avec la toxine sp^cifique de rindicateur, les anti- 
corps marqu6s se ddtachent du substrat, ddtruisant 
ainsi le code k barres et indiquant alors la presence 
de la toxine dans raliment. 

16. D6tecteur de la contamination d'aliments salon la 
revendication 1 ou 15, dans lequel la toxine est 
choisie dans le groupe constitud par des produits 
chimiques, des organismes pathogdnes ou d*autres 
agents toxiques induisant des maladies. 

17. D^tecteur de la contamination d'aliments selon la 
revendication 15 ou 16. dans lequel le substrat (20) 
comprend une membrane transparente (20). 

18. D6tecteur de la contamination d'aliments selon la 
revendication 15. 16 ou 17, dans lequel I'indicateur 
comprend un anticorps fix6 sur une bille en latex 
color6e. 

19. D6tecteur de la contamination d'aliments selon la 
revendication 1 ou 18. dans lequel I'anticorps est 
choisi dans le groupe constitu^ par les anticorps 
monoclonaux et les anticorps polyclonaux. 

20. D6tecteur de la contamination d'aliments selon une 
quetconque des revendications 15 ^ 19, dans le* 
quel une premidre et une seconde toxine sont lides 
au substrat en une premiere et une seconde posi- 
tion respectivement ; un premier et un second indi- 
cateur sont lies k la premiere et k la seconde toxine 
respectivement, le premier et le second indlcateur 
formant des barres paraildles sur le substrat et dans 
lequel la presence d'un 6chantillon d'allment conte- 
nant un contaminant sp6cifique pour les indicateurs 
entratne la suppression de la liaison des indicateurs 
et I'effacement du dessin constitue par les barres 
paralldles. 

21. D6tecteur de la contamination d'aliments selon la 
revendication 20, dans lequel des toxines suppl^- 
mentaires sont imprimdes sur le substrat et fix6es 
aux indicateurs avec formation d'un code k barres 
dont les modifications sont ddcelables par un lec- 
teur de codes k barres. 

22. Conditionnement d'un produit allmentaire compre- 
nant un ddtecteur de la contamination d'aliments, 
un emballage transparent (14) recouvrant le conte- 
neur et le produit allmentaire ; un premier compo- 
sant d'information sur le produit dispos6 k I'int^rieur 
de I'emballage de telle fa^on qu'il soit visible de i'ex- 
tdrieur du conditionnement et comprenant un pre- 
mier substrat sur lequel un ou plusieurs premiers 
6l6ments visuels (31) sont imprimis au moyen 
d'une matidre ddtectant des toxines selon la reven- 
dication 1 et un second composant d'information 
sur le produit dispose k I'extSrieur de I'emballage et 



comprenant un second substrat alignd sur le pre- 
mier substrat et ne cachant pas les premiers 616- 
ments visuels, et plusieurs seconds didments vi- 
suels (35) imprimis sur le second substrat au 
5 moyen d*une matidre ne ddtectant pas les toxines. 

23. Conditionnement selon la revendication 22. dans 
lequel le conteneur (10) comporte une fendtre (18) 
m6nag6e dans son panneau de fond, le premier 

10 composant comprend une doublure absorbante 
(38) dlmensionn^e de telle fagon qu'elle s'ajuste 
dans le conteneur en une position pr6d6finie par 
rapport k la fendtre et le premier substrat est fix6 
au fond de la doublure en alignement sur la fenetre 

IS quand la doublure est dans sa position pr§d6finie. 

24. Conditionnement selon la revendication 23. dans 
lequel le second substrat est align6 sur la fenStre 
et le premier substrat 

20 

25. Conditionnement selon la revendication 24, dans 
lequel le second substrat est opaque et a une ou 
plusieurs ouvertures d6coup6es, un ou plusieurs 
6l6ments visuels du premier substrat 6tant visibles 

25 au travers de la ou des ddcoupes. 

26. Conditionnement selon une quetconque des reven- 
dications 22 k 25. dans lequel le premier et le se- 
cond 6l6ment torment ensemble un code k barres 

30 (31). 

27. Methods de detection d'une contamination dans 
des aliments comprenant les dtapes du placement 
d'un aliment g6n6rant des jus alimentaires dans un 

35 conteneur (1 0) ; de la fomiatlon d'un indlcateur (1 6) 
par fixation d'un anticorps a un substrat (20); de la 
mise en contact, avec les jus dans le conteneur, de 
I'indicateur (16) dont I'aspect change en presence 
d'une toxine et de I'obsen^ation de I'aspect de Tin- 

40 dicateur pour determiner si i'allment est contamind. 

28. Mdthode selon la revendication 27. dans laquelle 
rstape de la mise en contact d'un Indlcateur avec 
les jus comprend la fixation directe de I'indicateur 

45 sur raliment k tester. 

29. M6thode selon la revendication 27 ou 28. dans la- 
quelle dans ritape de formation, on fixe une bille 
en latex colorde constituent un marqueur. 

so 

30. M6thode selon une quelconque des revendications 
27 k 29. dans laquelle I'indicateur est un code k bar- 
res (31) et la modification de I'aspect de I'indicateur 
rend le code k barres illisible par un lecteur de co- 

55 des k barres. 

31. M^thode selon la revendication 27. comprenant les 
stapes de fixation de toxines sur le substrat (20) ; 
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d'Impressjon d'antlcorps marques sur celles-ci pour 
former un code k barres ; de misc cn contact du co- 
de k barres avec une matidre gdndrde par raliment 
suspect d'etre contamin6 par une toxine et de lec- 
ture du code k barres pour determiner ia presence s 
de contaminants dans Tallment. 

32. Methode sebn la revendication 31, dans laquelle 
les toxines sont choisies dans le groupe constitu6 
par des produits chimiques, des organismes patho- io 
gdnes ou d'autres agents toxiques induisant des 
maladies. 

33. Mdthode selon la revendication 31 ou 32, dans la- 
quelle le substrat est dote d'une membrane trans- is 
parente. 

34. Methode selon la revendication 31 , 32 ou 33. dans 
laquelle I'indicateur comprend un anticorps fixd d 
une bille en latex. ^ 

35. Mdthode selon ia revendication 34, dans laquelle 
ranticorps est choisi dans le groupe constitud par 
les anticorps monoclonaux et les anticorps polyclo- 
naux. ^5 

36. M6thode de conditionnement d'un produit alimen- 
taire comprenant les dtapes ; de la formation d'un 
indlcateur (1 6) par impression d'un ou plusieurs ele- 
ments visibles indicateurs de toxines (16) sur un 30 
premier substrat, incluant la sous-etape de la fixa- 
tion d'un anticorps marqud au substrat (20), pour 
former un matSriau qui se modifie visiblement 
quand il est soumis k une toxine k d^tecter; de pla- 
cement du premier substrat (20) dans un conteneur 35 
d'aliment ; de placement d'un produit alimentaire 
dans le conteneur; d'emballage du conteneur et du 
produit dans une f euille (1 4) de matl^re transparent 

te de telle sorte que le premier substrat soit visible; 
d'impression de plusieurs elements visibles identi- 40 
fiant le produit sur un second substrat et d'appllca- 
tion du second substrat k I'extdrieur de la feuille en 
alignement sur le premier substrat sans cacher le 
ou les elements indicateurs de toxines. 

45 

37. Methods selon la revendication 36, dans laquelle 
retape de placement du premier substrat dans un 
conteneur d'aliment comprend la fixation du pre- 
mier substrat sur une surface d'une doublure absor- 
bante (38) et la mise en contact de cette surface de so 
ia doublure avec le fond du conteneur dans une po- 
sition predeterminee et la formation d'une fenetre 

(1 8) au fond du conteneur en alignement sur le pre- 
mier substrat. 
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